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• I. Introduction The model of cell membranes
• Lipid structure
Chemical and schematic structures of the phospholipid When a quantity of lipid molecules disperse in water, they will assemble themselves into a bilayer in which the hydrophilic heads shield the hydrophobic tails from the water surroundings because of the hydrophobic forces.
Polar head---hydrophilic
Non-polar tails---hydrophobic
Studies for shapes of closed membranes
• Basic concepts -The shape of a cell membrane is determined by its lipid bilayer -The lipid molecules can be regarded as a polar rod -The thickness of the membrane is much smaller than its dimension -The bending rigidity of the bilayer is about 20kT -There are some unsymmetrical factors between the two monolayers -There is a pressure difference between the outer and inner sides of the membrane
• Helfrich free energy
The membrane can be regarded as a smooth surface in mathematical point of view, and liquid crystal phase at the body temperature in physical point of view.
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Experimental and theoretical studies for open membranes
• Opening process of lipid vesicles by Talin 
IV. Summary
• Exterior differential forms are introduced to calculate variational problems on curved surfaces.
• The shape equation and boundary conditions are obtained in general case.
• Numerical solutions in axisymmetrical case agree with the experimental results.
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